Sitta containing pristine fragments of an unmetamorphosed enstatite chondrite 26 belonging to the EL3 subgroup. Once 142 Nd/ 144 Nd ratios are normalized to a common 27 chondritic evolution, samples from the EC group (both EL and EH) have a deficit in 28 142 Nd but the dispersion is important (µ 142 Nd= -10 ± 12 (2SD) ppm). This scatter 29 reflects their unique mineralogy associated to their formation in reduced conditions 30 (low fO 2 or high C/O). Rare-earth elements are mainly carried by the sulfide phase 31 oldhamite (CaS) that is more easily altered than silicates by weathering since most of 32 the EC meteorites are desert finds. The EL6 have fractionated rare-earth element 33 patterns with depletion in the most incompatible elements. Deviations in Nd mass 34 independent stable isotope ratios in enstatite chondrites relative to terrestrial standard 35 are not resolved with the level of analytical precision achieved by modern mass 36 spectrometry techniques. Here we show that enstatite chondrites from the EL3 and 37 
Introduction 50 51
Variations in mass independent stable isotope ratios, also called nucleosynthetic 52 anomalies, of refractory elements have become extremely useful to trace the origin of 53 the different planetary bodies and their relative contribution into the building process 54 of terrestrial planets (e.g., Warren, 2011) . Enstatite chondrites appear to be the closest 55 in isotope composition to terrestrial samples and carbonaceous chondrites the furthest. 56
Enstatite chondrites and the Earth are undistinguishable for many isotope systems, i.e. Mo for the Earth relative to chondrites suggests that the composition of the Earth 67 cannot be reconstructed by any known combination of meteorites because it is itself 68 an end-member in the mixing trend (Burkhardt et al., 2011) . The initial composition 69 of the Earth has become an issue for the use and interpretation of the 146 Sm- 142 Nd 70 short-lived isotopic systematic in meteorites and Earth rocks. An early fractionation 71 of the Sm/Nd ratio during the lifetime of 146 Sm (T 1/2 =103 Ma) would modify the 72 142 Nd/ 144 Nd signatures by radiogenic production. In 2005, the first high-precision 73 142 Nd measurements in chondrites revealed a difference of about 20 ppm with the 74 modern terrestrial samples (Boyet and Carlson, 2005 Here we report new results for MS-177 (Table 2 ). After the Parr bomb 156 digestion of the samples at the University of Western Ontario, following the methods 157 detailed in Bouvier and Boyet (2016) , an aliquot of about ~80% was used for isotopic 158 composition, ~10% fraction was spiked with an enriched 149 Sm- 150 Nd mixed spike to 159 determine precisely the Sm/Nd ratios by isotopic dilution, and another 10% aliquot 160 was used to determine Q-ICPMS REE concentrations. The Sm and Nd of the spiked 161 fractions were purified and separated using a two-stage chemistry procedure (cationic 162 AG50W-X8 and Ln-spec resins). This procedure was also used for a BCR-2 USGS 163 basalt standard (aliquot of 1.1 mg) to ensure accuracy and reproducibility of our 164 spiked and unspiked measurements. Both spiked Sm and Nd isotopic fractions were 165 analyzed using a MC-ICPMS Neptune Plus at LMV. 166
167
The separation procedure for the Nd isotopic composition required 3 steps as 168 isotope ratios were obtained in static mode following the method described in 175
Gannoun et al. (2011a). Static measurements were preferred because the amount of 176
Nd was small (~300 ng for MS-177) and dynamic routines require large sample size 177 (e.g. 750 ng for the 4-line acquisition scheme developed by Garçon et al., 2018) . In 178 addition, we used a mass spectrometer equipped with new faraday collectors (6 179 month-old). (Table 2) . 187 188
Results 189 190
The new REE data are reported in Table 1 and compared to published concentrations very similar to those reported in CI, except Kota Kota (EH3) that is 196 enriched in LREE ( Figure 1A ). This split is the most visibly weathered in color and 197 texture of our collection, and the meteorite was described as a strongly weathered EC 198 by Leitch and Smith (1982 EET 92063 has a REE pattern with similar characteristics but REE contents are even 213 lower and the Eu positive anomaly is higher ( Figure 1D ). This sample is described as 214 highly weathered and classified in an anomalous EL6 group by Barrat et al. (2014) . 215
By contrast, all other EL6 samples display negative Eu anomalies and are called 216 "normal EL6" by the same authors. EL6 samples are all depleted in LREE relative to 217 HREE ((La/Lu) N ) up to 0.62. Chemical heterogeneities are observed within the same 218 sample. For example Hvittis has been measured 4 times and Eu/Eu* varies from 0.8 219 to 1.0 depending on the split analyzed. Petrological observations show that all these 220 samples are strongly heterogeneous at millimeter to centimeter scale. Rare earth 221 element distribution in the different EC subgroups is presented in Figure 2 . This time, 222 the database for REE in enstatite chondrites from Kallemeyn and Wasson (1986 and compared the results in Figure 3B However, we encourage future studies to systematically measure both the Nd isotope 366 composition and the corresponding Sm/Nd ratio at high precision using the isotope 367 dilution method. 368
369
Weighted averages for CC, OC and EC are -32 ± 13 (2SD), -15 ± 9 (2SD), -8 370 ± 15 (2SD) for the method A and -32 ± 13 (2SD), -16 ± 9 (2SD), and -10 ± 12 (2SD) 371 for the method B. Mean values are identical within errors but when looking at the data 372 in further details, significant differences are identified within the EC group. This is 373 illustrated in Figure 4C and provide a robust evaluation of the data to assess the quality of the data (e.g., 465
mixing effects on the filament, fractionation between acquisition steps). 
: µ 142 Nd EL3= -0.8 ± 4.4 ppm and µ 142 Nd EL6= -12.7 ± 2.3 ppm (see Table S1 ). This 508 difference suggests either that EL3 and EL6 samples come from different parent 509 bodies or that the correction for the 142 Nd radiogenic production is not correct for EL6 510 samples. The correction assumes an evolution over 4.568 Ga while Ar-Ar isochron on 511 Although the average of all EH and EL chondrites has a small deficit in ε 100 Ru (-0.08 519 ± 0.04, 95% confidence interval of the mean), the sample suite includes only one EL3 520 PCA 91020. This EL3 gave ε 100 Ru = +0.02 which is outside the 95% confidence 521 interval of the average of the combined EL and EH data and similar to the Earth's 522 
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3) in graphs A, B and C. Weighted mean values for OC are: -16 (± 9, ± 2); -15 (± 9; 833 ± 2), -16 (± 9; ± 2) in graphs A, B and C. Weighted mean values for EC are: -11 (± 834 12, ± 2); -9 (± 15; ± 3), -10 (± 12; ± 2) in graphs A, B and C. Number of 835 measurements is 20 (10 samples) for CC, 28 (24 samples) for OC and 29 (17 samples) 836 for EC. Individual values and calculations (averages, errors) are reported in Table S1 . Table 2 JNdi-1 MS-177 I A. 
